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(54) 2-Amlnobenzazepine derivatives and their use for the treatment of Immunosuppression 

(57) A compound of the formula 




wherein a, V, X, Y, Z, R 1 , R 2 , R 3 and R 4 are as defined above, useful in (a) the treatment of myelosuppression including 
suppression associated with cancer chemotherapy as well as activation of the immune system for the treatment of 
cancer or (b) prevention and treatment of viral, fungal, bacterial and parasitic infectious diseases. 
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Description 

Background of the invention 

5 The present invention relates to 2-aminobenzazapine derivatives which are immune stimulants with a variety of 
immunomodulatory activities and as such are useful in the treatment of myelosuppression including suppression as- 
sociated with cancer chemotherapy as well as activation of the immune system tor the treatment of cancer, and in the 
prevention andtreatment of viral, fungal, bacterial and parasitic Infectious diseases, either alone or as a vaccine adjunct 
in conjunction with antimicrobial therapy. This Invention also relates to a method of using such compounds in the 

10 prevention and treatment of the above diseases in mammals, especially humans, and to the pharmaceutical compo- 
sitions useful therefor. 

The human blood-forming (hematopoietic) system replaces a variety of white blood cells (including neutrophils, 
macrophages and basophils/mast cells), red blood cells (erythrocytes), and clot-forming cells (megakaryocytes/plate- 
lets) The hematopoietic system of the average human male has been estimated to produce on the order of 4.5 X 10 11 

is granulocytes and eythrocytes every year, which is equivalent to an annual replacement of total body weight, It is be- 
lieved that small amounts of certain hematopoietic growth factors account for the differentiation of a small number of 
progenitor "stem cells" into the variety of blood cell lines for the tremendous proliferation of those lines, and for the 
ultimate differentiation of mature blood cells from those lines. Granulocyte and Granulocyte-Macrophage Colony Stim- 
ulation Factor (G-, and GM-CSF) are two of the four classes of hemopoietic growth factors known as colony stimulating 

20 factors (CSF's). GM-CSF is a growth factor which regulates the proliferation and differentiation of multipotential cells. 
GM-CSF has also been shown to stimulate the formation of clones of neutrophilic granulocytes and mononuclear 
phagocytic cells from single bone marrow cells in vitro. Colony stimulating factors also activate white blood cells to 
combat infections of bacteria, fungi, and parasites and accelerate the maturation of leukemic cells, thereby stopping 
the regeneration of leukemic ceOs. It is well recognized that human GM-CSF may be useful in the treatment of general 

25 hematopoietic disorders including those arising from chemotherapy or from radiation therapy. It may also be useful in 
bone marrow transplantation. Wound healing, bum treatment, and the treatment of bacterial Inflammation may also 
benefit from the application of human GM-CFS. 

In diseases or disease states involving immunosuppression, it is considered invaluable to restore the immune 
status of an individual In as rapid a fashion as possible to limit the development of opportunistic infections, bacterial, 

so viral, fungal, etc. An agent which would stimulate the production of G or GM-CSF would augment this immunoregulation 
process. 

Summary of t he Invention 
as The present invention relates to a compound of the formula 




so or the pharmaceutical acceptable salt thereof; wherein the broken lines represent an optional double bonds; 
a is 0 or 1 ; 

V K Y and Z are each independently oxygen, nitrogen, sulfur or CR5 wherein R 5 is hydrogen, (q-C^alkyl op- 
tionally substituted by (CTC^alkylamino, (^-C^alkylthlo, (C^CeJalkoxy. trifluoromethyi, (C 6 -C 10 )aryl, (C 6 -C 9 ) 
55 heteroaryl, (C 6 -C 10 )arylamino, (C e -C 10 )arylthlo t (C 6 -C 10 )aryloxy. (C r C 9 )heteroarylamino, (C 6 -C 0 )heteroarylthio, 

(C B -C 9 )heteroaryloxy, (C 6 -C l0 )a 7 l(C 6 -C 10 )aryl. (C 3 -C 6 )cycloalkyl, hydroxy^ -C 6 )alkyl, (^-C e )alkyl(hy- 
droxymethylene), piperazinyUCe-C^aryKq-CeJalkoxy. (Cs-CsJheteroaryKCrCeJalkoxy, (C^C^acylamino (C,- 
C 6 )acylthio, (C r C 6 )acyloxy, (C r C 6 )alkylsulfinyl, (C 6 -C 10 )arylsulfinyi, (C^alkylsulfonyl, (C 6 -C 10 )arylsulfonyl. 
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amino, (Cj-Cgjalkylamino or ((C^eJalkylJjjamino; halo, cyano, amino, hydroxy, (Cs-C^alkenyl, (C B -C 10 )aryl(C 2 - 
TS 6 )alkanyl, {C 5 -C 9 )heteroaryl(C2-C e )alkenyl, (C 2 -C 6 )alkynyl, (C 8 -C 10 )ary!{C 2 -C B )alkynyl, (C s -C 9 )heteroaryl(C 2 - 
C 6 )alkynyl, (C r C B )alkylamino t ((C^CgJalkyOaamlno, (C r C 6 )aIkylsulfonamido, aminosulfonyl, (C r C B )alkylamino- 
sulfony!: ((C r C s )alky0o-amino5uBonyl, (Cj-CsJalkylthio, (C r C B )alkoxy, trifluoromethyl, (C^gjalkyl (difluorometh- 
ylene), (C r C3)aJkyl(difluoromBthyl9ne)(C r C 3 )ailcyl, (C B -c 1Q )aryi, (C 5 -C g )h6iHruar y i, (C B -C 10 )ary!aminc, (C 6 -C l0 ) 
arytthio, (C B -C 10 )aryloxy, (C r C 9 )heteroarylamino, (C B -C 9 )heteroarylthio, (C 6 -C 9 )heteroaryloxy, (Ca-Cgjcycloalkyl, 
^-Celalkyifhydroxymethyiene), piporidyl, (C^CSJalkylpiperidyL (C,-C B )acy (amino, (q-CJacylthlo, (C r C B )acy- 
loxy, R 6 (C t -C e )alkyl wherein R 6 is {C r C 6 )acylpipera2ino, (Cs-C 10 )arylpiperazino, (C s -C 9 )heteroarylpiperazino, 
(C r C 6 )alkylpiperazino t (Cs-C^JaryKCi-CSJaitylplperazino.fCs^ mor- 
phoiino.thtomorpholino. piperidino, pyrrolidino, piperidyl, (^-Cgjalkylpiperidyl, (C 6 -C 10 )arylpipertdyl f (C 5 -Cg)het- 
eroarylpiperidyl,(C r C 6 )a^ (Cg-C^heteroarylpiperidyl 
(C^gjalkyl or (C r C 8 )acylpipeddyfc 
or a group of the formula 




wherein s is 0 to 6; 

tisOoM; 

A Is oxygen or NH; 

B is hydroxy, (C 1 -C s )alkoxy or NR 7 R 8 wherein R 7 and R° are each independently hydrogen, {C, -C 6 )alkyl optionally 
substituted by (C 1 -C B )alkylpiperidyl, (C B -C 10 )arylplperidyl, (Cs-Cgjheteroarylpiperidyl, (Cg-C^Jaryl, (C r C 9 )heter- 
oaryl. (C 6 -C 10 )ajyl(C 6 -C 10 )aryior(C3-C B )cycloalkyl; piperidyl, (C r C B )alicyipipendyl, (C B -C 10 )arylpiperidyl, (C 5 -C 9 ) 
heteroarylpiperidyl, (C^gjacylpiperidyl, (C 8 -C 10 )aryl, (C B -C 9 )heteroaryl, (C 6 -C 10 )aryl(C B -C 10 )aryl, (C 3 -C e )cy- 
cloalkyl, R d (C 2 -Ce)alkyl, (C 1 -C s )aDcyl(CHR 9 )(C l -C 6 )aikyl wherein R 8 is hydroxy, (C r C B )acytoxy l (C^Jaikoxy, 
piperazlno, (Cj-Cgjacylamino, (q-CgJalkylthio, (C B -C 10 )ary!thio, (C r C B )alkylsulfinyl. (C B -C 10 )aryl8ulfinyl, (C,-C 8 ) 
alkylsulfoxyl, (C 5 -C 10 )aryl8ulfoxyl, amino, (C r C 6 )alkylamino, (^-CgJalkylJaamino, (0,-C^acylpiperazino, (C r 
C 6 )aikylplperazino, (C 6 -C 10 )aryl(C t -Cg)alkylptpefazino^^ morpholino.thio- 
morpholino, piperidino or pyrrolidino; R'°(C r C 6 )alkyl, (C 1 -C s )alkyI(CHR 10 ){C l -C e )alkyl wherein R 10 is piperidyl or 
(C^eJalkylpiperidyl; and CH(R")C0R12 wherein R" is hydrogen, (C.-Cg)alkyl, (Cg-C^aryifC^CgJalkyl, (C 5 -C 9 ) 
heteroaryl(C r C 6 )alkyl, (C 1 -C B )atkylthio(C 1 -C 6 )alkyl, (CB-OjoJarylthio^-Cglalkyl, (C r C 6 )alkylsulfinyl(C 1 -C B ) 
alkyl, (C 6 -C 10 )arylsulfinyl(C r C 6 )alkyl, ^-CgJalkylsulfonylfC^CgJalkyl, (Ce^oJarylsulfonyl^-C^alkyl, hydroxy 
{a,«C B )alkyl, amino^-CJalkyl, (C^CgJalkylaminolCT^Jalkyl, ((C r C 6 )alkylamino) 2 {C 1 -C € )alkyl, R 13 R 14 NCO 
(CT-CaJalkyl or R 13 OCO(C r C B )alkyl wherein R 19 and R 14 are each independently hydrogen, (C^-Cgjalkyl, (C B - 
G^aryl^-C^alky! or (Cs-CgJheteroaryltC^CeJalkyl; and R 1 * is W*0 or R 15 Ri«N wherein R1« and R' 8 are each 
independently hydrogen, (C r C 6 )alkyl, (C e -C 10 )aryl(C r C 8 )alkyl or (C s -C 9 )heieroaryl(C r C 6 )alkyl; 
R 1 iB hydrogen, hydroxy, (C r C B )alkoxy optionally susbstituted by hydroxy; (C,-C 6 )alkyl, (C B -C 10 )aryl or NR 17 R 18 
wherein R 17 and R 18 are each independently hydrogen, (C r C B )alkyl, piperidyl, (CTCgJalkylpiperidyl, (C B -C 10 ) 
arylpiperidyl, (Cg-CgJIieteroarylpiperidyl, (C 6 -C 10 )aryl(C r C 6 )alkylpiperidyl, (C 6 -C 9 )heteroary!(C r C B )alkylpiperi- 
dyi. (C r C B )acylpiperidyl, (C 8 -C 10 )aryl, (C 5 -C 9 )heteroaryl, (Cg-C^aryl^-Cgjalkyl, (C s -C 9 )heteroaryl(C r C B )alkyl, 
(C 6 -C lo )aryl(C 6 -C 10 )aryl, (Cg-C^aryKCg-C! 0 )aryl(C r C B )alkyl, (C r Cg)cycloalkyl, (C 3 -C B )cycloalkyl(C 1 -C 6 )aikyl, 
R'9(C 2 -C 6 )alkyl, (C 1 -C 6 )alkyl(CHR^)(C 1 -C e )alkyl wherein R 19 is hydroxy, (C r C 6 )acyloxy, (C 1 -C 6 )alkoxy, piper- 
azino, (C,-C B )acylamino. (CT-C^alkylthio. (C 6 -C 10 )arylthio, (C 1 -C e )aiky tsu tf inyl t (C e -C 10 )arylsulfinyl, (C r C 6 )alkyl- 
sulfoxyl, (C B -C 10 )arylsulfoxyl, amino, (CVC^alkylamino, ({C r C B )alkyl) 2 amino, (C^^acylpiperazino, [CyC 6 ) 
alkylpiperazino, (Ce-C 1 o)aiyi(C 1 -C 6 )alkylpiperazino,(C B -C B )hetercaryl(C r C B )alkylpiperazino, morpholino.thio- 
morpholino, piperidino or pyrrolidino; R^^-Cgjalkyl, (C l -C s )alkyl{CHR 20 )(C 1 -C B )alkyl wherein R 20 is piperidyl, 
(CT-CgJalkytpipeddyl, (C 6 -C 10 )arylpiperidyl, (Ce-C^JaryKCrCeJalkylpiperidyl, (C 5 -C 9 )heteroaryipiperidyl or (C 5 - 
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C e )heteroaryl(C r C e )aJI^ (Ci-CeJalkyl^Ce-C^JaryKC,^ 
alkyl, (C 5 -C fl )heteroaryl(C r C 6 )alkyl, (q-CeJalkylthiotCrC^alkyl, {Ce-C^JarylthiofCvCeJalkyl, (Cj-CeJalkylsulfi- 
nyKCVCeJalkyl, (C B -C 10 )arylBulflnyl(C r C 6 )alkyl, (C^-CeJalkylsulfonyKCt-CeJalkyl, (C 6 -C 10 )arylsulfonyl(C r C 6 ) 
alky!, hydroxy(C 1 -C 6 )alkyl l amino(C r C 6 )alkyl. (C 1 -C 5 jalkylamjno(C 1 -C 6 )alkyl I ((C r C 6 )alkylamino) 2 (C 1 -C 8 )alkyl. 
R 23 R 24 NCO(C 1 -C e )alkyl or R^COfC^ -C 8 )alkyl wherein and R 24 are each independently hydrogen, (C, -C $ ) 
alkyl. (Ce-C^aryHq-CJatkylor (C r C 9 )hBteroaryl(C r C 6 )alkyl; and R 22 is R^Oor R^R^N wherein R 25 and R 2 * 
are each Independently hydrogen, (C r C e )alkyl, (C 6 -C 10 )aiyl(C r C 6 )alkyl or (Cs^heteroaryllCVCeJalkyl; 
or R 17 and R 18 , or R 23 and R 24 , or R 25 and R 26 may be taken together to form azetldlnyl, pyrrolidinyl, plperldlnyl, 
morpholinyl, thlomorpholinyl, Indolinyl, ieolndolinyl, tetrahydroquinolinyi, letrahydroisoqulnolinyl, (C,-Cs)acylplper- 
azinyl, (C r C 6 )alkylplpera2inyl, (C 6 «C 10 )arylpiperazinyl, (Cs^)heteroarylpiperazinyl wherein each heterocyclic 
. group may be substituted by cartxwy, amino, (C r Ce)alkyl, (C e -C 10 )aryl, (C 5 -C 9 )heteroaryl, NHR 27 , NR 27 R2B ( 
NHSOgR^, CHR^R 28 S0 2 R 27 or S0 2 R 27 R 28 wherein R 27 , R 28 and R 29 are each independently hydrogen, (C r 
C 6 )alkyl, (C 6 -C 10 )aryl, (CVCgJheteroaryl, (Ce-C^aryKCVCeJalkyl or (C 5 -C 9 )heteroaryl(C r C 6 )alkyl; or a bridged 
diazabicycloalkyl ring selected from the group consisting of 




wherein rial, 2 or 3; 

m Is 1 or 2; 
p Is 0 or 1 ; and 

Q is hydrogen. (C r C 3 )alkyl or (C r C 6 )acyl; and 

R 2 , R3 and R 4 are each independently hydrogen, (C 1 -C 6 )alkyl l (C r C 6 )alkoxy. hydroxy. hydroxy(C r C 6 )alkyl. hy- 
droxy (C^CgJalkoxy or NR 6 R 7 wherein R 6 and R 7 are each independently hydrogen, (C r C 6 jalkylor (C^eJalkoxy, 
or when a is 1 and X and Y are both CR S , the two R 8 groups may be taken together with the adjacent carbons to 
which they are attached to form a 1 ,3-dioxolyl group, pyrrolyi group optionally susbtituted by one or two nitro, (C r 
C 6 )alkyl or (C r C 6 )alkoxy groups; or a compound of the lormula 
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is wherein the broken fines represent optional double bonds; 
H 1 , R 2 , R 3 and R* are as defined above; 
cisOoM; 
dis0or1;and 

J and K are each independently NH or CR 30 wherein R 30 is hydrogen, (Cj-C^alkyl or (^-Cfljalkoxy; 
zo with the proviso that the sum of c and d cannot be 0; 

with the proviso that when V is oxygen or sulfur and a is 1 , X is nitrogen or CR 5 ; 
with the proviso that when V is oxygen or sulfur and a is 0, Y is nitrogen or CR 6 ; 

with the proviso that when a is 1 and X is oxygen or sulfur, V and Y are both independently nitrogen or CR 5 ; 
with the proviso that when Y is oxygen or sulfur and a Is 1 , X and Z are both Independently nitrogen or CR 5 ; 
25 with the proviso that when Y is oxygen or sulfur and a is 0, V and Z are both independently nitrogen or CR 5 ; and 
with the proviso that when Z is oxygen or sulfur, Y is nitrogen or CR 5 . 

The term "alky!", as used herein, unless otherwise indicated, includes saturated monovalent hydrocarbon radicals 
having straight, branched or cyclic moieties or combinations thereof. 
so The term •alkoxy", as used herein, includes O-aikyi groups wherein a alkyl a is defined above. 

The term "an/I", as used herein, unless otherwise indicated, Includes an organic radical derived from an aromatic 
hydrocarbon by removal of one hydrogen, such as phenyl or naphthyl, optionally substituted by 1 to 3 substituents 
selected from the group consisting of fluoro, chloro, trifluoromethyl, (Cj-C^alkoxy, (Ce-C^Jaryloxy, trifluoromethoxy, 
difluoromethoxy and (C r C 6 )alkyl. ( 
3S The term "heteroaryl', as used herein, unless otherwise indicated, includes an organic radical derived from an 
aromatic heterocyclic compound by removal of one hydrogen, such as pyridyl, furyl, pyroyl, thienyl, isothiazolyl, imi- 
dazolyl, benzazapinyi, benzimidazotyl, tetrazolyl, pyrazlnyl, pyrimidyl, quinolyl, isoquinolyl, benzofuryl, isobenzofuryl. 
benzothienyl, pyrazolyl, indolyl, isotndolyl, purinyl, carbazolyi, isoxazolyl, thiazotyl, oxazotyl, benzthiazolyl or banzox- 
azolyl, optionally substituted by 1 to 2 substituents selected from the group consisting of fluoro, chloro, trifluoromethyl, 
40 (C.,-C 6 )alkoxy, (C 6 -C 10 )aryloxy, trifluoromethoxy, difluoromethoxy and (C r C 6 )alkyl. 

The term "acyi', as used herein, unless otherwise indicated, includes a radical of the general formula RCO wherein 
R is alky I, alkoxy, aryl, arylalkyl or arylalkyloxy and the terms "alky!" or "aryl" are as defined above. 
The term "acyloxy", as used herein, includes O-acyf groups wherein 'acyl" is defined above. 
The compound of formula I may have chiral centers and therefore exist in different enantiomeric forms. This in- 
45 vent ion relates to ail optical isomers and stereoisomers of the compounds of formula I and mixtures thereof. 

Preferred compounds of formula I include those wherein R 1 is hydrogen, hydroxy, (C r C 6 )alkoxy optionally sub- 
stituted by hydroxy; (C^eJalkyl, (C 6 -C 10 )aryl or NR 17 R 18 wherein R 17 and R 18 are each Independently hydrogen, (C r 
C € )alkyl, (C r C 6 )alkoxy or (C 6 -C 10 )aryl; or R 17 and R 18 may be taken together with the nitrogen to which they are 
attached to form a pyrroiidinyl or piperidinyl ring. 
so other preferred compounds of formula I include those wherein R 2 , R 3 and R 4 are each hydrogen. 

Other preferred compounds of formula I include those wherein a is 1: V, X, Y and Z are each CR 5 wherein each 
R 5 is independently selected from hydrogen, hab, cyano, hydroxy, ((G, -Cgjaikyl^amirio, trifluoromethyl, or a group of 
the formula 
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wherein s is 0; t is 0; and B is (C, -C 6 )alkaxy or NR 7 R 8 wherein R 7 and R B are each (C r C 6 )alkyl. 

More preferred compounds ol formula I include those wherein R 1 is hydrogen, hydroxy, (C r C 6 )alkoxy optionally 
is substituted by hydroxy; (Chalky!, <C 6 -C 10 )aryl or NR 17 R 18 wherein R" and are each independently hydrogen. 
(C t -C B )aJky1. (C r C 6 )alkoxy or (C 6 -C 10 )aryl; or R" and tf 8 may be taken together with the nitrogen to which they are 
attached to form a pyrrolidinyl or piperidinyl ring; R* R 3 and R 4 are each hydrogen; a is 1 ; and V, X, Y and Z are each 
CR 5 wherein each R* is independently selected from hydrogen, halo, cyano, hydroxy, ((C 1 -C e )alkyl) 2 amino, trifluor- 
omethyl, or a group of the formula 



26 



30 



SO 



55 




wherein s is 0; t Is 0; and B Is (C^-CsJalkoxy or NR 7 R 8 wherein R 7 and R 8 are each (C r Ce)aIkyL 
Specific preferred compounds of formula I include the following; 

2-Aminc^-hydroxy-9-mema^ acid ethyl ester; 

2-Aminc)-9-methoxy-3H-ben20(blazepine-4-carboxylic acid ethyl ester; 
2-Amino-7-hydroxy-8^ethoxy-3H-b^ acid ethyl ester; 

2-Amino-6-methoxy-3H-benzo[blazepine-4-carboxylic acid ethyl ester; 
6-Aminc-7H-1,3-dioxa-5^a^cloheptatflindene^-phenyl)-propionlc acid methyl ester; 
8-Acetyl-2^mlnc-3H-ben2o[blazBpine-4-carboxylic acid ethyl ester, 
8-acetyl-2-aminc-3H^enzo[b]azepine-4-carboxylic acid cSpropylamide; 
2-Amlno^-hydroxy-7^ethoxy-3H-ben2o[b]a2epine-4-carbc^ acid ethyl ester; 
2-[(2-Amino^H4>enzo[b]aeepine^ add m*W oster; 

24(2-Amino-3H4>eiizotb]a2epine^^rbonyl)-aminol-proplonlc acid benzyl ester; 
2^(2-Amino-3H^nzo[b]azepine4<arbonyl)-amino]-3-methyl-butyric acid methyl ester; and 
2-Amino-3H-benzo[b]azeplne-4-carbaldehyde. 

The present Invention also relates to a pharmaceutical composition for (a) the treatment of myelosuppresston 
including suppression associated with cancer chemotherapy as well as activation of the immune system for the treat- 
ment of cancer or (b) prevention or treatment of viral, fungal, bacterial and parasitic infectious diseases in a mammal, 
including a human, comprising an amount of a compound of lormula I or a pharmaceutically acceptable sale thereof, 
effective in such prevention or treatment and a pharmaceutically acceptable carrier 

The present invention also relates to a method for (a) the treatment of myelosuppression including suppression 
associated with cancer chemotherapy as well as activation of the immune system for the treatment of cancer or (b) 
prevention or treatment of viral, fungal, bacterial and parasitic infectious diseases in a mammal, including a human, 
comprising administering to said mammal an amount of a compound of formula I or a pharmaceutically acceptable salt 
thereof, effective in such prevention or treatment 
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Detailed Description of the Invention 



The following reaction Schemes illustrate the preparation of compounds of the present invention. Unless otherwise 
indicated a. V, X, Y, Z, R 2 , n 3 , R 4 , R 17 and R 18 in the reaction Schemes and the discussion that follow are defined as 
5 above. 
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SCHEME 1 (continued) 
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SCHEME 2 
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SCHEME 3 
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In reaction 1 of Scheme 2- the compound of formula IX is converted to the corresponding 2-nitrototuene compound 
of formula VIII by adding 1 ,4-dioxane to a suspension of IX in concentrated sulfuric acid. The solution so formed is 
ss cooled to a temperature between about -5°C to about 1 0 B C t preferably about 0 tt C, and nitric acid is then added dropwise. 
The resulting reaction mixture is warm to room temperature and allowed to stir for a time period between about 10 
hours to about 14 hours, preferably about 12 hours. 

In reaction 2 of Scheme 1, the compound of formula VIII is converted to the corresponding compound of formula 
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VII by reacting VIII with N.N-dimethyltormamide dimethyl acetal in a polar aprotic solvent, such as dimethylforrnamide. 
The reaction mixture is heated, under an inert atmosphere, to a temperature between about 130*0 to about 150°C, 
preferably about 140°C, for a time period between about 10 hours to about 14 hours, preferably about 12 hours, 
in reaction 3 of SchsmcJ., the compound of formula VII is converted to the corresponding 2-nitrobenzaldehyde 
s compound of formula VI by oxidizing VII with sodium perlodate In a 1:1 ratio solution of aqueous tetranydrofuran. The 
reaction mixture is stirred, at room temperature, for a time period between about 1 5 minutes to about 1 hour, preferably 
about 30 minutes. 

In reaction 4 of Scheme j., the compound of formula VI is converted to the corresponding compound of formula V 
by reacting, under an inert atmosphere, VI with an yiide of the formula 



wherein R 33 is hydrogen, (C^C^alkyl or hydroxy (C r C 6 )aIkyl, in a polar aprotic solvent, such as toluene. The reaction 
mixture is heated to reflux and stirred for a time period between about 4 hours to about 6 hours, preferably about 5 hours. 

In reaction 5 of Scheme ,1 , the compound of formula V is converted to the corresponding 2-aminobenzazapine 
2S compound of formula D by heating V in the presence of iron power and a polar protic solvent, such as AcOH, to a 
temperature between about 65*C to about 95°C, preferably about 80°C. The reaction mixture is stirred, under an Inert 
atmosphere, for a time period between about 10 hours to about 14 hours, preferably about 12 hours. 

In reaction 1 of Scheme 2, the 2-aminobenzazapine compound of formula XIII, wherein R 9 is (C t -C 6 )alkyl, is con- 
verted to the corresponding compound of formula XII by reacting XIII with N-tert-butoxycarbonyl anhydride In a polar 
so aprotic solvent, such as methylene chloride. The reaction mixture is stirred, at room temperature, for a time period 
between about 1 0 hours to about 1 4 hours, preferably about 1 2 hours. 

In reaction 2 of Scheme 2, the compound of formula XII is converted to the corresponding carboxy lie acid compound 
of formula XI by reacting XII with lithium hydroxide in a polar solvent, such as aqueous tetranydrofuran. The reaction 
mixture is stirred at a temperature between about 60°C to about 90°C, preferably about 75°C, for a time period between 
3$ about 1 hour to about 3 hours, preferably about 2 hours. 

In reaction 3 of Scheme 2, the compound of formula XI Is converted to the corresponding amide compound of 
formula X by adding a solution of XI in a polar aprotic solvent, such as dimethyl formamlde, to a solution of N.O 
dimethylhydroxyiamine hydrochloride and a base, such as triethylamine, in a polar protic solvent, such as dimethyl 
formamide. Diethyl pyrocarbonate is then added to the resulting solution. The reaction mixture so formed is stirred, at 
40 room temperature, for a time period between about 10 minutes to about 30 minutes, preferably about 20 minutes. 

In reaction 4 of Scheme 2, the compound of formula X is converted to the corresponding 2-aminobenzazapine 
compound of formula III, wherein R 34 Is (C^-C^alky! or hydroxy(C 1 -C 6 )alkyl, by reacting, under an inert atmosphere, 
a solution of X in a polar aprotic solvent, such as tetranydrofuran, cooled to a temperature between about -90*C to 
about -70° C, preferably about -78° C, with an alky! lithium. After approximately 10 minutes, the reaction mixture so 
<$ formed is allowed to warm to room temperature, quenched with hydrochloric acid and stirred for a time period between 
about 30 minutes to about 1 hour, preferably about 45 minutes. 

In reaction 1 of Scheme 3, the carboxylic acid compound of formula XI is converted to the corresponding amide 
compound of formula XIV by reacting XI with R 17 R 18 amine, diethyl pyrocarbonate and triethylamine in a polar aprotic 
solvent, such as methylene chloride. The reaction mixture was stirred, at room temperature, for a time period between 
so about 6 hours to about 8 hours, preferably about 7 hours. 

In reaction 2 of Scheme 3, the compound of formula XIV is converted to the corresponding 2-aminobenzazapine 
compound of formula IV by treating XIV with hydrochloric acid in a aprotic solvent, such as dioxane, or with trifluoracetic 
acid neat at a temperature between about -30°C to about 70°C, preferably about -5°C to about 35°C. 

In reaction 1 of Scheme 4, the 2-nitroindole compound of formula XVII is converted to the corresponding compound 
ss of formula XVI according to the procedure described above in reactions 2, 3, 4 and 5 of Scheme J,. 

In reaction 1 of Scheme 5, the 3-nitroindole compound of formula XIX is converted to the corresponding compound 
of formula XVIII according to the procedure described above in reactions 2, 3, 4 and 5 of Scheme 1. 
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Biolooieal Assay 

In vitro bona m arrow proliferation 

5 Bovine sternum bone marrow manow is placed into a sterile sieve which sits in the bottom of a Petrie dish. The 

contents are mashed with a glass pestle. Alsevers solution is then poured over the contents to rinse and release cells. 
The liquid from the Petrie dish is collected (single cell suspension) and transfered to a bottle. The contents of (ha Peine 
dish are mashed and rinsed again. _ . „ <nnn 

The cell suspension Is filtered through sterile nylon mesh into 50ml conical centrifuge tubes. Centrifuge et 1200 
io rpm (approximately 300g) for 10 minutes. Discard supernatant. Resuspend in Alsevers solution and wash two more 
limes Count nucleated blood cells on Coulter counter (model ZM) using zapogtobin for pre-gradient concentration. 

Set up ficoll gradiente using 20 ml of 1 .077 histopaque at room temperature in 50 ml tubes. Layer 20-30 ml of bone 
marrow suspension at a concentration range of 1 to 3 x IO* white blood cells/gradient Spin gradients at 1400 rpm 
(approximately 450g) tor 30 minutes at room temperature with centrifuge brake OFF. 
« Remove and discard supernatant. Carefully collect white blood cells layer at interface from each tube and pool 
(Including red blood cells is unavoidable-nucleated red blood cells do not clearly separate from white blood cell's. 
Bring up to 50 ml with Alsevers solution. 

Count white blood cells for gradient yield (typically 10-15%). Wash two more times in Alsevers solution, spinning 
at 1000 rpm (approximately 225g) 10 minutes. Check platelet-to-cell ratio using the Coulter counter. Cells should out- 
20 number platelete In a rate of at leaet 2 to 1 . Then wash once in Serum-Free RPMI and obtain final concentration and 
culture at 50,000 cells per well in ge-well microtiter plates using a volume of 150ul. 

Compound preparation: synthetic compounds are dissolved as a 1mg/ml working stock In Serum-Free RPMI + 
10% dimethyl sulfoxide. Note: Add dimethyl sulfoxide first, solubilize compound, ihen add medium. Dilute appropriately 
to run compounds starting at 1 .0 ugrml with 3-fold dilutions. Typically compounds are diluted to 4 times stocks and 
ss soul are added to wells containing 150ul cell suspension. Plates are Incubated at 38*C in 5% carbon dioxide for 4 days. 
Tritiated thymidine is added to each well at a final concentration of 2 uCi/rnl. 3H-thymidine is purchased as a 1 mCi/ 
ml stock dilute to 20uCI/ml with Serum-Free RPMI. then add to wells as a 10% volume. i.e.. 22ul is added to Ihe 200 
ul volume now In wells. Incubate plates at 33°C in 5% carbon dioxide for approximately 1B hours more. 

At the end of the labeling period freeze the plates. Thaw plates just before harvesting and harvest cells on glass 
so : fiber ge-well filtermats. Use a Betaplate scintillation counter fori minute counts. 

Calculate activity by dividing the counts per minute of the sample by the medium control for fokksver-background 
Activity of 3 or more fold-over background is considered positive. 

For administration to mammals, including humans, a variety of conventional routes may be used including orally 
parenterally and topically In general, the active compound will be administered orally or parenterally at dosages be- 
as tween about 0 1 and 25 mg/kg body weight of the subject to be treated per day, preferably from about 0.3 to 5 mg/kg. 
However some variation in dosage will necessarily occur depending on the condition of the subject being treated. The 
person responsible lor administration will, in any event, determine the appropriate dose lor the individual subject 

The compounds of the present invention can be edminlstered In a wide variety of ditterem dosage forms. In general, 
the compounds of this invention are present in such dosage forms et concentration levels ranging from about 5.0% to 

40 abo ^^^ m *2| raf|oni ,^,3 containing various exclpients such as microcrystalline cellulose, eodium citrate, 
calcium carbonate, dicalcium phosphate and glycine may be employed along with varioue dismtegrartls such ss starch 
(and preferably com potato or tapioca starch), alginic acid and certain complex silicates, together with granulation 
binders like polyvinylpyrrolidone, eucrose. gelation and acacia. Additionally, lubricating agents such as magnesium 

46 stearate sodium lauryl sulfate and talc are often very useful for tabletting purposes. Solid compositions of a similar 
tvoe may also be employed as fillers in gelatin capsules; preferred materials in this connection also include lactose or 
mUksugaraswellashigh molecular weight polyethylene glycols. When aqueous suspensions andtor elixirs are desired 
for oral administration, ths active ingredient may be combined with various sweetening or flavoring agents, coloring 
matter or dyes, and. if so desired, emulsifying and/or suspending agents as well, together with such diluents ss water. 

so ethanol propylene glycol, glycerin and various like combinations thereof. In the case of animals, they are advanta- 
geously contained in an anhnal teed or drinking water in a concentration of 5-5000 ppm. preferably 25 to 500 ppm. 

For parenteral administration (intramuscular, intraperitoneal, subcutansous and intravenous uss) a sterile inject- 
able solution of the active ingredient is usually prepared. Solutions of a iherapeutic compound of the present invention 
in eilher sesame or peanut oil or in aqueous propylene glycol may be employed. The aqueous solutions should be 

ss suitably adjusted and buffered, prelerabry at a P H of greater than 8, if necessary and the liquid diluent first rendered 
isotonic These aqueous solutions are suitable intravenous Injection purposes. The oily solutions are suitable tor in- 
traarticular, intramuscular and subcutaneous injection purposes. Ths preparation of all thess solutions under stenle 
conditions is readily accomplished by standard pharmaceutical techniques well known to those skilled in the art. In the 
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case of animals, compounds can be administered intramuscularly or subcutaneously at dosage levels of about 0.1 to 
50 mg/kg/day, advantageously 0.2 to 10 mg/kp/day given in a single dose or up to 3 divided doses. 

The present invention is illustrated by the following examples, but it is not limited to the details thereof. 

5 Example 1 

2«Amlno"7-fluoro-3H«benzofb1azeplne-4-oarboxvllo acid ethyl eater 

1 ,4 Dioxane was slowly added to a suspension of 4-fluorotoluene (6.6 grams, 34.7 mmol) in 30 ml concentrated 
io sulfuric acid until the suspension began to become soluble (6 ml). The reaction was cooled to 0°C and nitric acid (5.6 

~ grams, S5rS mmd!) wzz ^te^usdsted.Jhft reaction Gradually bec^e yellow over time. The reaction was allowed to 

warm to room temperature overnight, and then worked up by pouring over ice and water. This solution' was extracted - 
repeatedly with ethyl acetate. Organ tee were washed with several portions of water, dried over magnesium sulfate and 
concentrated in vacuo to yield 6.8 grams of a yellow-orange oil (86%). 

To a flame dried 65 ml roundbottom was added 20 ml of and anhydrous N.N-dimelhytformamide, 2.94 gm (24.7 
mmol) of N.N-dimethylformamide-dimethyl acetal and 3.00 grams (19.3 mmol) of 4-fluoro-2-nitrotoluene. The reaction 
was heated overnight at 140°C under nitrogen. The solution was concentrated in vacuo to give a red oil. Upon dilution 
with cold methanol, red crystals precipitated to give 2.65 grams (65% yield). 

500 mg (2.37 mmol) of the above enamine was dissolved In 50 ml of a 1 :1 solution of aqueous tetrahydrof uran 
20 and 1 .53 grams (7. 1 4 mmol) of sodium periodate was added. The reaction was stirred for 30 minutes and then filtered. 
The filtrate was extracted with ethyl acetate and washed with saturated bicarbonate solution then with brine. The 
organic layer was dried over magnesium sulfate filtered, and concentrated in vacuo to give 345 mg (86% yield) of an 
orange solid. An analytically pure sample was obtained by recystallization from methanol. 

0.313 grams (1.33 mmol) of 4~fluoro-2-nitrobenzaldehyde and 0.482 grams (1.37 mmol) of a-cyanomethylcar- 
2S boethoxyethylldene triphenylphosphorane were combined and dissolved in 10 ml of anhydrous toluene and stirred 
under nitrogen. The reaction mixture was heated to reflux with stirring for 10 hours. The reaction was allowed to cool 
to room temperature overnight. This material was worked up by extracting the resulting solid by the addition of 50 ml 
of ether twice. The mixture was filtered and the filtrate was concentrated in vacuo to give a tan solid. 

440 mg (7.6 mmol) of iron powder was added to a stirring solution of ethyl 4*-fluoro-a-cyanomethylcfnnarnate 
30 (0.457 grams, 1.13 mmol) in 1 0 ml AcOH. The reaction was then heated to 80°C and stirred under nitrogen overnight 
Th e reaction was cooled to room temperature, diluted with methylene ch loride and filtered. The precipatate was washed 
with methylene chloride. The filtrate was slowly treated with solid NagCC^ until the pH was equal to 9. the layers were 
separated, and the organic layer was washed with water, brine, and dried over sodium sulfate. The dried titrate was 
concentrated in vacuo to give 345 mg of a yellow solid. The solid was recrystalized from ethyl acetate/hexanes to give 
55 257 mg (58%) ol a white solid. '•H NMR (250MHz, CD 3 OD d 7.83 (s, 1 H), 7.56 (d, J = 8.2 Hz, 1 H), 7.39 (s, 1 H), 7.26 
(d, J = 8.2 Hz, 1 H), 4.31 (q, J = 7.1 Hz, 2 H), 3.01 (e, 2 H), 1.36 (t, J = 8.2 Hz, 3 H); Analysis: calcd for C 56.38, H 
4.39. N 9.39; found C 56.22, H 4.55, N 9.37. 

The title compounds of examples 2-1 0 were prepared analogously to the title compound described in Example 1 
using the starting material indicated. 

40 

Example 2 

a-Amlnc^S^lrnetfrox^^ acid propyl eiter 

45 Starting material: 3,4-dimethoxytoluene. 1 H NMR (250 MHz. CDCIg) d 7.74 (s, 1 H), 6.81 (s, 1 H), 6.75 (s, 1 H), 
4.84 (br s, 2 H), 4.21 (t, J = 6.7 Hz, 2 H), 3.92 (s, 3 H), 3.91 (s, 3 H), 2.93 (s, 2 H), 1 .78 (m, 2 H), 1 .03 (t. J = 7.6 Hz, 3 
H); 13 C NMR (75.5 MHz, CDCy d166.0, 152.1, 150.6, 144.3, 143.9, 137.9, 120.0, 119.4, 112.2, 109.1, 66.66. 56.01, 
55.83, 31.11,22.13, 10.55;HRMS calcd 304.14229 found 304.14276. 

so Examples 

2-Amlnc^methoxYOH-benzofbla2e P 1ne^arboxYHc acid ethyl ester 

Starting material: 4-methoxytoluene. ^H NMR (300 MHz, CDCI 3 ) d 7.69 (s, 1 H), 7.22 (d. J = 8.5Hz,1H). 6.60-6.65 
SS (m, 2 H). 5.04 (brs, 1 H),4.22 (q, J = 7.1 Hz. 2 H), 3.77 (s, 3 H), 2.B7 (s, 2 H), 1.30 (t, J = 7.1 Hz, 3 H); 13 C NMR (75.5 
MHz. CDCI 3 )d 165.9, 160.5. 153.4, 150.0, 138.4, 132.8. 120.3. 120.2. 110.6. 109.2. 60.96. 55.19, 31.04. 14.29; HRMS 
calcd 260.1160S found 260.11745. 
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Example 4 



(dd, 

7.1 Hz, 3 H); FAB MH+ 261 



10 



16 




Example 6 
20 ^Amlno-T-mc^^^H-benzorbla: 



(dd . _ 

calcd 246.10043; found 246.09943. 



Example 7 

? rr ,^ ^^^ Y .nmln^3H.br^^1^"^carhoxvlte acid ethyl eeter 

J =7.1 Hz, 3 H); HRM8 calcd 273.14772: found 273.14773. 
Example 8 

" ■ ^^m^lnr v^H^i-H-h^^ln^rhoxYnc acid ethyl gig 

40 (t J = 7.1 Hz, 3 H); HRMS calcd 273.1477; found 273. 1473. 
Example 9 

u ^-tv.n.ofbl^-r'n^Tboxvllc acid athyl eater 

Starting material S^luorotoluene. i H NMR (250 MHz, CDCfe) d 7.72 (s, 1 H), TOJJJ (*. 3 H). 4.31 ft, J = 7.2 
HZ. StlSStwM (t. 0 = 7.2 Hz. 3 H); HRMS ca.cd 248.0961 0; found 248.09402. 

Example 10 

50 ,.a m . n o.7.Mlmet ^^^""'b1"""'"^^^ lte,,cldothYl 

S5 



46 
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Example 11 

1-(2-Amlno-3H-benzQfblQzepln-4-vlVpentarh1>Qne 

5 Boc-anhydride (2.98 grams, 13.7 mmol) was added to a stirring solution of 2-amino-3H*benzo[b]azepine-4-car- 

boxylic acid ethyl ester (3.003 grams 13.03 mmol) in 65 ml of methylene chloride. The reaction was stirred overnight 
at room temperature. The reaction mixture was partitioned between 1 N phosphoric acid and methylene chloride. The 
organic layer was washed with saturated bicarbonate then brine. The organics were dried over sodium sulfate, filtered 
and concentrated to give 4.42 grams of a solid. This solid was suspended in 65 ml of ethanol and 14.3 mL of 1 N sodium 

io hydroxide was added. The reaction mixture was heated to 50°C and stirred for 6.5 hours. The pH was adjusted to 3.0 

wiiii t N^tosphc;^ chloride. TTieorganicJayer wasdrled over sodium sulfate, filtered 

and concentrated in vacuo to give 3.82 grams (97% yield) of a solid ; 

Lithium hydroxide (1.26 grams. 30.12 mmol) was added to a stirring solution of the amldine (6.0 grams, 15.06 
mmol) in tetrahydrofuran water. The reaction was stirred at 75° C for 2 hours and worked up by washing with ether. 

is The aqueous layer was acidified to a pH of 4.5 with phosphoric acid and extracted with methylene chloride. Upon 
acidification, salts formed and were tittered before extraction. Organics from aqueous extraction were dried over sodium 
sulfate, filtered and concentrated in vacuo to yield 3.60 grams of a yellow solid (64.6%). 

A solution of 200 grams (6.62 mmol) of this solid in 23 ml of N.N-dimethytformamide was added to a solution of 
3.7 ml (26.6 mmol) of triethylamine and 647 mg (6.63mmoi) of N.O-dimethylhydroxylamine hydrochloride in 33 ml of 

20 anhydrous N.N-dimethytformamide. To this solution was added 1.50 mi (9.93mmol) of diethyl pyrocarbonate. The re- 
action was stirred at room temperature for 20 minutes then diluted with methylene chloride and washed with saturated 
bicarbonate. The organic layer was concentrated in vacuo to give an oil which was purified via flash silica gel chroma- 
tography eluting with 9% acetone in h exanes to give 1.15 grams (50%) of a solid. This solid was subsequenttly treated 
with 50 ml of a 1 :1 ratio solution of trifluoroacetic acid In methylene chloride for 1 .5 hours. The material was concentrated 

25 in vacuo and partitioned between 0.1 N sodium hydroxide and methylene chloride/The organic layer was dried over 
sodium sulfate filtered and concentrated to give 750 mg (92%) of a solid. 

630mg (2.57 mmol) of weinreb'e amide compound was dissolved in 26 ml of anhydrous tetrahydrofuran under 
nitrogen. The solution was cooled to -78°C and (2.5 M, 7.75mmol, 3.1 ml) butyl lithium was added to the reaction 
mixture. After 1 0 minutes, the reaction was allowed to warm to room temperature. After 45 minutes the reaction mixture 

30 was quenched with 10 ml of 2N hydrochloric acid and stirred for an additional 1/2 hour. The mixture was partitioned 
between saturated bicarbonate solution and methylene chloride. The product was extracted from organic into 0.1 N 
hydrochloric acid. The aqueous layer was then basifted to pH of 10 with 1 N sodium hydroxide and subsequently ex- 
tracted into methylene chloride, dried over sodium sulfate, filtered and concentrated in vacuo to give an orange solid. 
The solid was recrystallised from methanol to give 139 mg (22.3%) of a yellow solid, i H NMR (250 MHz, CDCI3) d 7.69 

35 ( Sl 1 H),7.40 (m, 2 H), 7.25 (d, J =8.2 Hz, 1 H), 7.09 (m, 1 H). 5.02 (br s. 1H), 2.90 (s, H). 2.87 (t, J = 7.7 Hz, 12 H), 
1.69 (m, 2 H), 1.40 (m. 2 H). 0.964 (t. J = 7.3 Hz. 3 H), NMR (75.5 MHz, CDCI 3 ) d 154.1, 149.0, 138.0. 132.0, 
131.4, 129.8, 127.2, 126.9, 121.5, 36.85, 29.21, 27.08, 22.51, 13.93; HRMS calcd 242.14190. found 242.14194. 

The title compounds of examples 12-15 were prepared analogously to the title compound described in Example 
1 1 using the the appropriate reagent indicated. 

40 

Example 12 

1-t2-Amlno-3H-benioMa2>pln-4-vn-butan-1-one 

45 Propyl lithium. *H NMR (250 MHz. CDCy d 7.69 (s, 1 H), 7.40 (m, 2 H), 7.25 (d, J = 7.9 Hz. 1 H). 7.10 (d, J = 7.4 

Hz, 1 H), 5.05 (brs, 2 H), 2.91 (s, 2 H), 2.B6 (t, J = 7.4 Hz, 2 H), 1 .75 (m, 2 H), 1 .00 (t, J = 7.4 Hz, 3 H); Mass spectrum 
FAB MH+ 229. 

Example 13 

so 

1-f2-Amlno-3H'pen2orb1azepin-4»vn-p»ntan-1-on9 

N-butyl lithium. 'H NMR (300 MHz, CDCI3) d 7.67 (s, 1 H),7.39 (m, 2 H), 7.24 (d, J = 9.9 Hz, 1 H), 7.08 (m, 1 H), 
5.01 (brs, 2 H), 2.90 (s, 2 H), 2.85 (t, J = 7.4 Hz. 2 H), 1.68 (m, 2 H), 1.37 (m, 2 H), 0.96 (t, J = 7.4 Hz. 3 H); HRMS 
ss calcd 242.14190; found 242.14194. 
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Exampje 14 

Ethyl lithium 1H NMR (250 MHz, CHCy d 7.73 (5,1 H). 7.35-7.51 (m, 3 H] £22 (m, 1 H), 3.12 (8, 2 H). 2.92 (q, 
Example 15 

10 (^Amlno^H^e "^fh1«aPln-4-Y l hP h<>nv> ' fn ^ anQn> 

^ Phenyl lithium. iH NMR (300 MHz, CDC b ) d 7.75 (d. J 7.22-7.61 ,m, 7 H), 7.06 (t, J . 7.3 Hz. 1H). 

5.21 (bit. 2 H), 3.07 (8, 2 H); HRMS Calcd 262.11060: found 26*10926. 

16 Example 16 

o.AminrvJH-bunzorblazeplni^-carboxvllo acid dlpropylamlde 

> m m «r Q m C 4 97 mfflol) was added to a stirring solution of the acid (1 .585 grams. 4.27 

01 'SSSSS^Rffi - a 1:1 ra«o methylene MUM *cid eoiujon endued 
a , r^t^eraSeTorT^ hours. The solutionwasthendawed w«h2C0mlofa 1:1 aolubcnd methylene chlonde 
t^Tf^Jl Zr^B basified 1o a pH greater lhan 9 with anhydrous the layers were separated 
S 2 n^k SHXZd wilh saturated sodium btaarbonate and brine. The organic layer was dried over 

r 1H T^~ ( eT^ 

MH+ tS Wle compounds of examples 1 7-27 were prepared analogously to the title compound described in Example 
16 uaing the the appropriate reagent(e) indicated 

3B 

Example 17 

^A T i w «^H.h«« 0 lb1axe p«'«^^b°«v"e diethylamide 
EjmmpJS 18 

45 >.amm n .7.mrtho »Y-3H-b«"»°rb1a^pi»-^Tboxvllc acid psntylamlde 
Example 19 

o.A m in B ^H.b«n«»lb1w .»«plne^-carbo»Y" B aeM dloronvlamlde 

Dipropylamfce. i H NMB (250 MHz, CDCI 3 ) d 7^7.29 (m 3 H) 7* *J - J4U Hz 1 HJ6.78 (s J H) 5 .10 



20 
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Example 20 

r2-Amlno-3H-benzorb1a2epln-4-vl>-plporldln-1-vl>mpthanone 

s Piperidine. 1 H NMR (300 MHz, CDCI 3 ) d 7. 1 9-7.32 (m, 3 H), 7.02 (m, 1 H), 6.79 (s, 1 H), 5.09 (brs, 2 H), 3.64 (m, 

4 H), 2.76 (s, 2 H), 1.58-1.75 (m, 6 H); 13 C NMR (75.5 MHz, CDCI 3 ) d 169.5, 154.3, 147.2, 130.7, 130.5, 128.5, 127.7, 
127.2,126.8, 121.4, 33.90, 26.22, 24.67; HRMScalcd 269.15280; found 269. 15291. 

Example 21 

10 

Pyrrolidine. 1 H NMR (300 MHZ, CDCI a ) d 7.1 6-7.30 (m, 3H),6.96-7.01 (m, 2 H), 5.64 (brs, 2 H), 3.67 (m, 2 H), 3.53 
(m, 2 H), 2.B1 (s, 2 H), 1.90 (m, 4 H); 13 C NMR (75.5 MHz, CDCI 3 ) d 168.3, 154.7, 147.7, 131.7, 130.7, 12B.9. 128.6. 
16 127.3, 126.8, 121.2, 49.91, 46.46, 33.29, 26.55, 24.32; HRMS calcd 255.13715; found 255.13597. 

Example 22 

2-Amtno-3H-bqn2ofb1azeplne-4-carboxvllc acid dlbutvlamlde 

20 

Dlbutylamine. 1 H NMR (250 MHZ, CDCI3) d 7.21 -7.35 (m, 3 H), 7.04 (m, 1 H), 6.80 (s, 1 H), 5.17 (brs, 2 H), 3.48 
(m, 4 H), 2.75 (s, 2 H). 1.61 (m, 4 H), 1.35 (m, 4 H). 0.94 (t, J = 7.2 Hz, 6 H); ™C NMR (75.5 MHz, CDCI 3 ) d 170.8, 
154.4, 147.4. 130.4, 129.5, 128.3, 12B.2. 127.1. 126.6. 33.94. 29.52, 15.10,13.68; HRMS calcd 313.21540 found 
313.21475. 

25 

Example 23 

2>Amlno-8>trWuoromethvl-3H-benzof blaxcplne-4-carboxvllo acid dipropvlamlde 

30 8-trifluoromethyl-3H-benzo[b]azepine-4-carboxylic acid. 1 H NMR (250 MHz. CDCI 3 ) d 7.59 (s, 1 H), 7.38 (m, 2 H), 

-.1 6.81 (s, 1 H), 3.40 (m, 4 H), 3.02 (9, 2 H), 1.63 (m, 4 H), 0.90 (m, 6 H); 13 C NMR (75.5 MHz, CDCIg) d 177.9, 169.8, 
160.6, 141.7. 139.7, 131.38, 131.2. 131.1, 130.8. 130.4, 129.0, 125.4. 122.4, 122.3, 121.8, 119.7, 60.06, 33.70, 22.54, 
. 11.28; HEMS calcd 353.1715 found 353.17024. 

35 Example 24 

2-Amlnc-6-rnethoxv-3H-benzofb1azeplne-4-carboxvHc acid dipropvlamlde 

8-methoxy-3H-benzo[b]azeplne-4-carboxyllc acid. *H NMR (250 MHz, CDCy d 7.17 (dd, J = 8.6 Hz, 1 H), 6.75 
40 (m, 2 H). 6.66 (dd, J = 2.6, 8.6 Hz, 1 H), 3,83 (s, 3 H), a44 (m, 4 H). 2.79 (s, 2 H), 1 .64 (m. 4 H), 0.91 (t, J =7.4 Hz, 6 
H); ,3 C NMR (75.5 MHz, CDCyd 171.2, 159.8, 154.3. 147.9. 131.8. 129.7, 125.6. 120.5. 110.7, 109.0, 55.31, 34.02, 
21.57, 11.33 HEMS calcd 315.1914 found 315.1938. 

Example 25 

4$ 

2-Amlno-8-trlfluoromethyl-3H«benzofb1azeplne-4-carboxYllD aold diethylamide 

Dlethylamlne. *H NMR (250 MHz. CDCI 3 ) d 7.41 (d. J = 1.5 Hz, 1 H), 7.26 (d, J = 8.2 Hz, 1 H), 7.17 (dd, J =1.5, 
8.2 Hz, 1 H), 6.72 (s, 1 H), 3.49 (q, J = 7.1 Hz, 4 H), 2.80 (s, 2 H). 1 .22 (t, J = 7.1 Hz, 6 H); 13 C NMR (75.5 MHz, CDCI 3 ) 
so d 170.2, 155.4, 147.3, 131.3, 130.8, 130.0. 128.3, 125.9, 123.9, 122.9, 117.0, 34.10; HEMS calcd 326.14802 found 
326.14771. 

Example 26 

bs 2»Amlno-8-rlfluoromethvl-3H-benzofb1azeplne-4-carboxyllc acid diethylamide 

Dlmethylamine. ""H NMR (250 MHZ, CDCI 3 ) d 7.50 (s, 1 H), 7.39 {d, J = 8.1 Hz, 1 H), 7.22 (d, J = 8.1 Hz, 1 H), 
6.80 (s, 1 H). 3.39 (brs, 6 H), 2.82 (s. 2 H); mass spectrum MH+ 298. 
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Example 27 

2-Amln&-3H-benxorb1azep» n^-cflrboxvllc acid pentvlamlde 

N-pentylamine. 1 H NMR (300 MHz. dimethyl sulfoxide) d 8.33 (m, 1 H), 7.21-7.49 (m, 5 H), 3.10 (m. 2 H), 1.41 (m, 
2 H). 1.20 (m, 4 H). 0.79 (m. 3H); masspectrum MH+ 272. 



Claims 

1 . A compound of the formula 



0 




or the pharmaceutical^ acceptable salt thereof; wherein Ihe broken lines represent an optional double bonds; 



a is 0 or 1 ; 

V X Y and Z are each Independently oxygen, nitrogen, sulfur or CR 5 wherein R* is hydrogen, (C r C B )alkyl 
optionally substituted by (C r C 8 )alkylamino, (C^CeJalkylthio, (C r C 6 )alkoxy, trifluoromethyl, (C 6 -C 10 )aryl, (C r 
C 9 )heteroaryl, (C 6 -C 1Q )arylamino, (C 6 -C 10 )arylthio, (<VC 10 )aryloxy, (C 5 -C 9 )heteroarylamino, (C 6 -C 9 )heter- 
oarylthlo, <C 5 -C 9 )heteroaryloxy, (C 6 -C 10 )afyl(C 6 -C n0 )aryl, (C 3 -Ce)cyeloalkyl. hydroxy^ -C 6 )alkyl, (C V CJ 
alkyl(hydroxymethylene), piperazinyl, (Ce-C^yaiyKCrCsJafeoxy, {Cs-^heteroaryKq-Ceialkoxy, (C r C 6 ) 
acylamino, (C 1 -C 5 )acylthlo, (C r C 6 )acyloxy 1 (C r C 6 )alkylsulfinyl, (Ce-Ctolwytaulflnyl, (C r C e )alkytsultonyl, 
(C.-C 10 )arylsulfonyl. amino, (C r C 6 )alkylaminoor({C 1 -C e )alkyl) 2 amlno; halo, cyano, amino, hydroxy, (C 2 -Ca) 
alkenyl, (C 6 -C 10 )aryl{C 2 -C 6 )alkenyl, (C r C 9 )heteroaryl(C2-C e )aIkenyl. (C 2 -C 6 )alkyny1, <C 6 -C 10 )aryl(C 2 -Ce) 
alkynyl, (C r C 9 )heteroaryl(C2<:e)alkynyl. (C r C e )alkylamino, ((CrCdalkyl^ino, (C r C 6 )alkylsultonamido, 
aminosulfonyl, (C r C e )alkylamim»ulfonyl. ((CrCrfalkylfe-aminosulfonyl. (C r C 6 )alkytthk>. (C r C 6 )alkoxy, trif- 
luoromethyl, (0,.C e )alkyl (difluoromethylene), (^-CaJalkylCdifluoromethyleneJtCrCsJalkyl, (C 6 -C 10 )aryl, (<V 
C fl )heteroaryl, (C 6 -C 10 )arylamino, (C 6 -C 10 )arylthio, (C 6 -C l0 )aryloxy, (C 6 -C 9 )heteroarylamino, <C 5 -C 9 )rieter- 
oarylthlo. (C 5 -C 9 )heteroaryloxy, (C 3 -C B )cycloalkyl, (q-CeJaikylfhydroxymethylene), piperidyl, (C r C 6 )aikyl- 
piperidyl. (C^CeJacylamino, (q-CeJacylthio, (C^eJacyloxy, R«(CVC 6 )alkyl wherein Ffi is (^-CJacylplper- 
azino, (C € -C 10 )arylpiperazino, (C 6 -C 9 )heteroarylpiperazino, (^-CeJalkylpiperazino, (C 6 -C 10 )aryl(C r C 6 )alkyl- 
plperazino (C 5 ^ e )heteroaryl(C r C 6 )alkylpiperazino^ morphollno. thlomorpholino, piperidino, pyrrolidino, pip- 
eridyl, (CVC 6 )altypiparidyl. (C 6 -C 10 )arylpiperidyl, (C 5 -C 9 )heteroarylpipertdyl. (CrCeJalkylpiperidyl^-Ce) 
alkyl, (C 6 -C 10 )arylpiperldyl(C n -C 6 )alkyl, (C 5 -C 9 )heteroarylpiperidyl(C r C 6 )alkyl or (C r C 6 )acylpipendyl; 
or a group of the formula 
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V 




wherein s is 0 to 6; 

tisOorl; 

A is oxygen or NH; 

B is hydroxy, (C r C B )alkoxy or NRW wherein R 7 and R B are each independently hydrogen, (CVC^alkyl 
optionaiiy substituted by (Cj-C^alkylpiperidyl. (C 6 -C 10 )arylpiperidyl. (C 5 -C 9 )heteroarylplperidyl, (C B -C 10 )aryl, 
(C r C 9 )heteroaryl, (C 6 -C l0 )aryl(C 6 .C 10 )arylor(C3-C 6 )cycloalkyl; piperidyl, (C r C 6 )alkylpipBridyl, (C B -C 10 )aryl- 
piperidyl, (Cg-C^heteroarylpiperidyl, (C^-CeJacylpiperidyl, (C B -C 10 )aryl, (C 5 -C 9 )heteroaryl, (C B -C 10 )aryl(C B - 
CioJaryl, (C 3 -C B )cycloalkyl, R 9 (C 2 -C e )alkyl 1 (C^alkyKCHRfyCrCeJalkyl wherein R 9 is hydroxy, (C r C 6 ) 
acyloxy, (C r C B )alkoxy, plperazino (C r C B )acytamino, (C^sJaikylthb, (C e -C 10 )arylthio, (C r C e )aIkylsulfinyl, 
(CVC^arylsulflnyl, (C r C B )alkylsulfoxyl, (C B -C 10 )arylsulfoxyl, amino, (C r C B )alkylamino, (((^-Cg) 
alkyOjamino, (C r C 6 )acyipiperazino, (C r C B )alkylpiperazino. (C B -C 10 )aryl(C r C e )alkylplperazino, (C s -C 9 )het- 
eroaryKCTCsJaJkylpiperazino, morpholino, thiomorpholino, piperidinoorpyrrolldino; R^C^-CgJalkyt, (C r C£ 
alkyl(CHR 10 )(C r C B )alkyl wherein R 10 is piperidyl or (^-Cgjalkylptperidyl; and CHtR^COR' 2 wherein R" la 
hydrogen, (C r C B )alkyl, (C r C 10 )aryl(C r C B )alkyl, (C 6 -C 9 )h8teroaryl(C r C B )alkyl, (C^JalkyimiofCt-CgJalkyl. 
(Ce-C^iarytthMCrCeJalkyl, (q-CeJalkylsulRnyKC^CeJalkyl, (Cg-C^JarylsulfinylfC^^alkyl, ((VCeJalkyl- 
au(fonyl(C r C 6 )alkyl, (C B -C 10 )arylsultonyl(C r C 6 )a«cyl > hydroxy(C 1 -C B )alkyl 1 amino^-C^aikyl, (C r C B ) 
alkylaminofC^CgJalkyl, ((C^JalkylaminofetCj-C^alkyl, R' 3 R' 4NCO(C 1 -C e )alkyl or R 13 OCO(G r C 6 )alkyl 
wherein R 13 and R 14 are each independently hydrogen, (C^-CJalkyl, (C B -C 10 )aryl{C r C B )alkyl or (C r C 9 )het- 
eroaryl(C r C 6 )alkyl; and R 12 is R 1s O or R 15 R 18 N wherein R 1S and R 16 are each Independently hydrogen, (C r 
C^alkyl, (Ce-C^JaryKCrCsJalkyl or (C 5 -C 9 )heteroaryl(C r C B )alkyl; 

R 1 is hydrogen, hydroxy, (C^CgJalkoxy optionaiiy susbstituted by hydroxy; (C r C B )aikyl, (C r C 10 )aryl or 
NR 17 R 1 8 wherein R 17 and R 1 8 are each independently hydrogen, (C r C B )alkyl, piperidyl. (C^C^alkylpiperidyl, 
(C B -C 10 )arylplperidyl, {C 5 «C 9 )heteroarylpiperidyl, (C B -C 10 )aryl(C r C 6 )alkylpiperidyl, (C 6 .C 9 )heteroaryl(C r C 6 ) 
alkylpiperidyl, (C r C e )acylplperidyl, (C B -C 10 )aryl, (C s -C 9 )heteroaryl, {C r C, 0 )aty\{C r C B )a\tyl <C S -C 9 )heter- 
oaryl(C 1 -C e )alkyl, (C 6 -C 10 )aryl(C B -C 10 )aryl, (C 6 -C 10 )aryl(C fl -C 10 )aryl(C r C B )alkyl, (C 3 -C B )cycloalkyi, (C 3 -C B ) 
cyctoalkyKq-C^alkyl, Ri 9 (C 2 -C B )alkyl, (C^gJaJkyKCHR^XCrCeJalkyl wherein R 19 ls hydroxy, (C r C B )acy- 
loxy, (C^Jalkoxy, piperazino, (C r C 6 )acylamino. (C r C B )aikyHhio, (CVC^arylthio, (C r C B )alkylsulfinyl, (C 6 - 
C 10 )arylsutfinyl, (C 1 -C B )alkylsultoxyl, (C 6 -C 10 )arylsulfoxyl, amino, (Oi-C^lkylamino, ((C r C 6 )alkyl)2 amino. 
(Oj-Cgjacylpiperazino, (C^Jalkylpiperazino, (C B -C 10 )aryl(C 1 -C B )alkylpiperazino, (C 6 -C 9 )heteroaryl(C r C 6 ) 
aikylpiperazino, morpholino, thiomorpholino, piperidino or pyrrolidino; PP°{C^C 6 )a\ky\ t (C r C 5 )alkyl(CHR 20 ) 
(C r C B )alkyl wherein R 20 is piperidyl, (^-CeJalkylpiperidyl, (C B -C 10 )arylpiperidyl, (PB-C^JaryKq-CeJalkyl- 
piperidyl, (C 5 -C 9 )heteroarylpiperidyl or (C 5 -C 9 )heteroaryl{C r C B )alky^iperidyl; and CH(R 21 )COR 22 wherein 
R 21 is hydrogen, (C^-Cgjalkyl, (C 6 -C 10 )aryl(C r C B )alkyl, (C 5 -C 9 )heleroaryl(C r C 6 )alkyl, (C r C B )alkylthio(C r 
C 6 )alkyl, (Ce-C^rylthiotq-CeJalkyl, (C^^alkylsuinnyllC^alkyl, (C B -C l0 )arylsuinnyl(C 1 -C B )alkyl, (C r 
C B )aikylsuifonyl(C r C $ )allcyl, (C 6 -C 10 )arylsullonyl(C 1 -C 6 )alkyl, hydroxy^ -C B )alkyl, amino(C 1 -C B )alkyl. (C r 
C 6 )alkylamino(C 1 -C 6 )alkyl, {(C r C 6 )alkylamino) 2 (C r C B )alkyi, R 23 R 24 NCO(C r C 6 )alkyl or R^OOOfC,-^) 
alkyl wherein R 23 and R 24 are each independently hydrogen, (C^-C^alkyl, (CVC^aryKCj-C^alkyl or (C s - 
C 9 )heteroaryl(C., -C B )alkyl; and R 22 is R 2 ^ or R^R^N wherein R 25 and R 2S are each independently hydrogen, 
(Cj-C^alkyl, (C B -C 10 )aryl(C r C B )alkyl or (C r Cg)heteroaryl(C r C B )alkyl; 

or R 17 and R 1 B , or R 23 and R 2 *, or R 25 and R 28 may be taken together to form azetidinyi, pyrrolkJinyl, piperidinyl, 
morpholinyi, thiomorpholinyl, indolinyi, isoindolinyl, tetrahydroquinolinyl, tetrahydroisoquinolinyl, (C r C 6 )acyl- 
piperazinyl, (C r C 6 )aIkyIpiperazinyl, (C B -C 10 )arylpiperazinyl, <C 6 -C 9 )heteroarylpiperazinyl wherein each het- 
erocyclic group may be substituted by carboxy, amino, (C r C 6 )alkyl, (C 6 -C 10 )aryl, (C 5 -C 9 )heteroaryl, NHR 27 , 
NR 27 R 28 , NHS0 2 R 29 , CHR 27 R 28 SOgR 27 or S0 2 R z7 R 28 wherein R 27 , R 28 and R 29 are each independently 
hydrogen, (C r C 6 )alkyl, (C B -C, 0 )aryl, (C 5 -C 9 )heteroaryl, (C 6 -C 10 )aryl(C r C 6 )alkylor (C s -C 9 )heteroaryl(C r C B ) 
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alkyt or a bridged diazabicycloalkyl ring selected from the group consisting of 





<CH 2 ) B 





(CH 2 ) p 



C\j CHa> ' 



wherein r is 1,2 or 3; 
mis1or2; 

pis0or1;and 1 

J b ^£2SKS2j^^ (C-Ce)a.M. (q^a-Koxy hydroxy. ^(C^i. 
hydroxy^ eJa'toV « H« wherein R» and are each independently hydrogen, (C,-C e )a*yl or (C r 

cr'wSfis 1 and X and Y are both CR» the two groups may be taken together with the adjacent carbons 
to ihlTh they are attached to form a LMtaonlyl group, pyrroiyl group optionally susbtnuted by one or two 
nitro, (^-CsJalkyl or (C,-C 6 )alKoxy groups; or a compound of the formula 




XV 
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wherein the broken lines represent optional double bonds; 
R 1 , R 2 , R 3 and R 4 are as defined above; 
clsOorl; 
d is 0 or 1; and 

J and K are each independently NH or CR 30 wherein R 30 is hydrogen, (C r C 6 )alkyl or (C r C 6 )alkoxy; 
with the proviso that the sum of c and d cannot be 0; 
with the proviso that when V is oxygen or sulfur and a is 1, X is nitrogen or CR 5 ; 
with the proviso that when V is oxygen or sulfur and a is 0, Y is nitrogen or CFp; 

with the proviso that when a is 1 and X is oxygen or sulfur, V and Y are both independently nitrogen or CR 5 ; 
with the proviso that when Y is oxygen or sulfur and a is 1 , X and Z are both independently nitrogen or CR 5 ; 
with the pr6vi3omarwn«rrY-i5^ or CRP; and 

with the proviso that when Z is oxygen or sulfur, Y is nitrogen or CR 6 . — 

2. A compound according to claim 1 , wherein R' is hydrogen, hydroxy, (C r C 6 )alkoxy optionally substituted by hydroxy; 
(Cj-Cgjalkyl, (C e -C 10 )aryl or NR 17 R 18 wherein R 17 and R 18 are each independently hydrogen, (^-Cgjalkyl, (C r 
C 8 }alkoxy or (C 6 -C 10 )aryl; or R' 7 and R 18 may be taken together with the nitrogen to which they are attached to 
form a pyrrolidinyl or piperidlnyl ring. 

3. A compound according to claim 1 , wherein R 2 , R 3 and R 4 are each hydrogen. 

4. A compound according to claim 1, wherein a is 1; V, X, Y and Z are each CR 5 wherein each R 6 is independently 
selected from hydrogen, halo, cyano, hydroxy, ((C 1 -C 6 )alkyl) 2 amino, trifluoromethyl, or a group of the formula 



wherein S is 0; t is 0; and B is (C r Ce)alkoxy or NR 7 R 8 wherein R 7 and R 8 are each (C.,-C B )alkyl. 

5. A compound according to claim 1, wherein R 1 is hydrogen, hydroxy, (C, -C 6 )alkoxy optionally substituted by hy- 
droxy! (C r C 6 )alkyl, (C 6 -C 10 )aryl or NR 17 R 18 wherein R 17 and R 18 are each independently hydrogen. (C r C 6 )alkyl, 
(^-CeJalkoxy or (C 6 -C 10 )aryl; or R' 7 and R 18 may be taken together with the nitrogen to which they are attached 
to form a pyrrolidinyl or piperidinyl ring; R 2 , R 3 and R 4 are each hydrogen: is 1: and V, X, Y and Z are each CR 5 
wherein each R 5 is independently selected from hydrogen, halo, cyano, hydroxy, ({C 1 -C 6 )alkyl) 2 amino, trifluor- 
omethyl, or a group of the formula 





wherein S is 0; t is 0; and B is (C r C 6 )alkoxy or NR 7 R 8 wherein R 7 and R a are each (C r C 6 )alkyl. 
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6. A compound according t claim 1 . selected from the group consisting of; 

2-Amino-8-hydroxy-9-methoxy-3H-benzo [b]azepine-4-carboxylic acid ethyl ester; 
2-Amino-9-methoxy-3H-benzo[b]a2epine-4-carboxyllc acid ethyl estsr, 
2-Amino-7-hydroxy-8-methoxy-3H-ben20[b]azeplne-4^rboxyllc acid ethyl ester, 
2-Amino-6-methoxy-3H-benzo[b]azepinew|-carboxyllc acid ethyl ester, 
6-Aminc-7H0.3Hdloxa-5-azB^clohepta[nindene^-phenylH}ropionic acid methyl ester; 
6-Acetyl-2-amino-3H-benzo{bJazepine-4-carboxylic acid ethyl ester; 
8-acetyl-2-amino-3H-benzo [b]azepine-4-carbaxylic acid dipropylamide; 
2-Aminc»6-hydroxy-7-methoxy-3H-benzotb]azepine-4<arboxylic acid ethyl ester; 
2-[(2-Amino-3H-benzo(b]azspine-4-carbonyl)-amlno]-propionic acid methyl ester; 
2^(2-Amino-3H^enzo[bjazepine-4^roonyl)-amho]-propionic acid benzyl ester; 
2-[(2-Amino-3 H-benzo{b]azeplne-4<:arbonyl)-amino]-3-methyl-butyric acid methyl ester; and 
2-Amino-3H-benzo[b]azepine-4-carbaldehyde. 

7. A pharmaceutical composition comprising a compound of claim t . or a pharmaceutically acceptable salt thereof, 
and a pharmaceutically acceptable carrier. 

ft. Use of a compound of claim 1 . or a pharmaceutically acceptable salt thereof, in the manufacture of a medicament 
for the treatment of myetosuppression including suppression associated with cancer chemotherapy as well as 
activation of the immune system fw the treatment of cancer. 

9 Use o1 a compound of claim 1 , or a pharmaceutically acceptable salt thereof, in the manufacture of a medicament 
for the treatment or prevention of viral, fungal, bacterial or parasitic Infectious diseases. 
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